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ABSTRACT : 



PROBLEM TO BE SOLVED: To prevent roughness formed at the bottom of a recess while 
preventing a resist pattern from being diminished, when a SiOC film is subjected to 
dry-etching using the resist pattern as a mask. 

SOLUTION: An anti-reflection film 12 is deposited on the SiOC film 1 1 deposited on a 
semiconductor substrate 10, and then the resist pattern 13 is formed on the anti-reflection 
film 12. Next, the anti-reflection film 12 and the SiOC film 11 are subjected to dry-etching 
using the resist pattern 13 as the mask and using process gas prepared by adding CO gas 
to mixed gas of CHF 3 gas, CF 4 gas, 0 2 gas and Ar gas. 
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fries i ocjbh;:#lt. WEuyxwc*— 

? Cr-t & fc ftfc C St/ F £ #tf tCO fc i 

-*tf>£f|-c5*fc*t LT2. 5 %ia±T-ao 8 0 %m.T"C 
3 fc £#i&fc 1 CiStttf) h'^x *y +y 

inxms] mac&x/Fz&tstf^iz. CH 3 F. 

CH 2 F 2 . CHF,, CF 4> C 2 F 6 . C 3 F 6s C 3 F 8 . 
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mmzmzm 5 £ a fcftn Lfc«, kmus 

fctett&S i OCIK2<50±fc#^-r-SgP^SrCMP^fc 
iOl^^^fc. 07 (d) t^-tidfc, fHffilJ:0^ 
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^X (surface micro-roughness) 6*^fi!c$ilT L ^ 
0 . gttKi* 5 7 7 6 $ <X £ fc . MIBS 

^S7fcs i ocsi2fco^«tt^teT-r-i>fc^a mmtf 



BNSDOCID: <JP 20031 33 287 A_l_> 



c 



:( 3) 



003-1332 S-v- 



(P20 0 3-ch#S7 



t0016]i/'J ayBMfc (SiO, ) BHc*«-& h*7 
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C x H y F 2 #qjfc*£*x*?>T\ 5 7 *X 6 *WJ $ ft 
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hA7->'4 i:RJBL^V^T\ W*^ — y 4<0 

««5«)«»t:ft3»t* c x H y f z £«ts^< . r 

[ 0 0 2 0 ] X . xiJM >"^— 0 . lOjumt 
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W rxmJBcJ; OSSfflJ^V^TttS i O 
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$ix, Dfl^i£a3(c#« : tT:^i»^»^tt^C !( H y F 2 

[0 0 28] £fz, 7°a-bX^7.cpC0CO^'C 1! H y F I 
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i- h y — y t rjed LX\s *Jx y j n° 9 — i- *^ 

[0029] dot. *&pnizmz>}*7>(3iyj-ym 

mz£&t. UiSXbr<?-ycoi&&$:fflmL^, DO 

[0030] *f|HBt:«& K x ••s+yfljmizts^ 
X. COtix<7)ffi&\i, ya-txtfxco&iifitmzftl 
X 2 . 5 %J;JLitlo 8 0 %irF-C£> * ^ t 4 L 
v\ 

[003 1 ] ic7)J; 3 twt-S i . laaPO^tcffM^ix 
4 7 7*A £5fH(-Jtpi|lJT 
y^gbfi$rill|{c«i$ij-r& d i: **-C'# S . 

[0032] *%9!(cffi& K 7 x y f-y^atcfci » 
T . C5.tfF^t?^Xli. CH S F. CH,F 2 , CH 
F3. C F, , C 2 Fg. C3F6, C3F8, C 4 Fg , C4 F3 
Rife* ¥ s COo-hcry^< 1 1> 1 l&StsZ tmit I 

[0033] -teWMzfah K7-f X y^-y^ft(ciiO 
[0034] dc7) ± d . DaSPOOBM*:^-^*^ 
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[00 3 5] <ICOi|§-£. CRXfFZ-ktS/fMt, CH 3 
F » CH 2 F 2 S.y t 'CHF s iD^i*>cO^< i: t lo£-g- 

[00 36] 

[ffc«!H<3£tttf>?B©] ( $ 1 coUfMM ) OT. M 1 O 

( a ) - ( c ) »l^2 £«HLSr*»6iMW-* . 
[0037] i-f. HI (a) IC^i^lC. WitfC 
VDifetcJ: 0 l 0tf>±l=s i ocii l £it 

BfLfcSL MitfCVDiitCiOS iOCil l«0±lC 

ts* ic ck o Rfltnejtfflt 1 2 co±{c, mt ifmmmmf&m 

fi0PHP»S*-r& hn^-> l 3 . 
[0038]ac. #3£ft»£l 0 SrSi^ ( C C 

tfXLKSMLfcl^ Kf-T^-rtt«ilf6. 7 Pa 

[0039] W^-rtKRWffirjhil 1 

2 StX SiOCH l <7)x •/ f - >- yiz&ig&tfx ( rn 

0 0 W«7°? J^fflO^iHiSffiS] £ eran 
^t^l<i{±'7 0 0 Wf>vs*-f rxffl^sJfiism^j$rEpin-r 

#?&±u mLVtz77x-?\,z£ K>mm±mi 2 ms 

SiOCill iztt^h K7^X-/f > ^aWSfrf & O 
t.il (b) tCflrTidtC. K$im±mi 2Rt/Si 

ocu i tzmum 1 4 *<#i£$ *t« . 

[0 04 0] HI (c ) (c^rTi IMfST? 

X-7^fflV»|>T>/>->-^«t Dl/^Xf^- >-l 3£ 

[00411^1 <7)H5fi^®t-fc^T{i, rn-feX^ 
i: LT(i. CHF 3 (gfi* : 50ml/min) , 
CF 4 #X (iSUI :25ml/min).0, ^ (flfi 
» : 1 5 m 1 /m i n ) MS A r # X (MM :400m 

1/min) C0m&tfMZCO*fX&mhnZtlX%:&tf 

[0 04 2] ZCO^OiZ^ /O-feX^iftCOW 

ftmzti. o + *ytfju rxmmzx osiocm 

1 1 \,zW&&ixh WSm 1 4 <z>fim:3l § TL&tih . CI 
<D^#> , 1 4 OMSaWC ft# t -C t > & C x H y F s 
O* JytykifiKRLX* *»ttiOCO^ COFRtf 

HzOtfZLtfLZti. &&iznmLx ^iwmtwc, h 
y F 2 #r&*£ft&. tot, sisaii 

[0043] &tz. 7'D-l:X^ttiilSCO*''C, 
H y F, £#W"f C x H y F 2 S^-r^^<0 2 

bJ*7-y 1 3 k.fx.f&LXI'isX h^9-> 1 



[0044] bCl^t'. zru-b^tfxiz^&ixhcoti 
xcr>m.mi. Tv*X#Xcr)^m.mznLX2. 5% 
lXLX'R'?8Q%m : X'$>&Ztii s 1ii£ LV^„ 

[0045]12(i. ro-fe^^^^trauttcJti-* 
COtf^cOeSfiJt (%> fc. il»ai<ofi»t:^iatSix& 
77^«RMS (Root Mean Square ; ¥%:i3ltR) (I 

(jp.{2: nm) i;<7)|I8(*£^Lt: lrVg>. ft. 77*X 
i±. AFM (Atomic Force Microscope ) (cJ:9$!15eL, 
. 12*> <b ft-7>& J: 3 IC. CO xoSEftJbP 2 . 5 

5. 

[0046] tC^t, C OtfXCD'ZiiMittfS 0 %$riS 

x V t - > 1 3 <7>&i!jWftfr L jfi r«. iS*i* { «> S . 
[0047] tngoT. TVftX#x<»£tt8LHz.iWi> 
C O ^cogTAJtti 2 . 5 %J3Lh"Cfl.o S 0 %£JITT'£> 

ffitl 2tc*t^-&x./^->-^tffl^sra-tX^Xt. S 

iocii itc^-r^x-y ^yy\z.m ^rn-t^ ^ 

2izM-t^^-^y^izm^^ya-tx/fxts i oc 
Mil tJftl.x-yfy/'Cfflni.ro-bx^i:!;^ 

^tcot^t ^ L-Tt**. yW — >"T'£> ->tt Hai^ 

[0050] (»2^nf6»jB) wt. m2cr>mtmm 

iZfchY^-i^vl-yX^mz^^X. H3 (a) - 

( c ) miUA zm?.L%rfc>mw-r&. 

[005 1] 13(a) WJ;5t, WitfC 

VD&tJ: *) J NI«!»S2 0W±)CS i OCI2 1 *ife 
IL^. ^J^.tfCVD}£tCj;9 S i OCI2 1^±C 

Rmm±m 2 2 *ftnt l , , mm<o v v /57^ 

Affile i 0 RWteihM 2 2 <7)±.iz . (?iR(ilElg?f 

[0052] }^(C. ^^«:S«C2 0 S-^ftlS^ ( C C 
P ) H 5 W x •/ ^ y X^S<7) f - v / <— i*l<7)^4^ 
OiClILfca. |Sf- J r>'/<-rt*^l^<f6. 7Pa 

[0053] .r<7)#yrc\ f-vvy<-rtcK»n*±M2 

2St/S iOC!2 KD^ y + yyiZi&g&tfX (TO 

0 ow^r^x^^ffl^igiftmTiseniDLfioi*^ 
^(c^ij^.ts'7 0 owctvw rxfflo^jiiftm^SEriJiD-r 

S i OCIK2 lCitTS H5>f x-yf-v^iltlT^-*^ 
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t.i3 ( b ) tenet* o Rmm±m2 2&V C S i 

OCI2 HCffi&if 24A«««SnS. 

[0054] <j:t^ hi ( c ) c^-r J: 5 (c. mmy°y 

X^Zm^&T s~»7'iz£ *)\s i JX\->*?-V2 3£ 

[0055] 3S2tf>2S»BJBfc:*5»'^:ti. 7"atX#X 
fclTfi. CH 2 F,#X (gS*: 25m 1 /m in). 
CHF 3 fix ( iSlJt : 5 0 m 1 /m i n ) . 0 2 fix 

(ill : 1 5 m 1 /m i n ) &.t>'A r fix ( tfgfi : 4 0 
Oml/mi n ) <Og^*'^t;C O #X#8iv&n $ *Vt & 

[00 5 6] ^i'iCtSk. rDtx^x^i:^! 
*iftco#c- 4*>bo* 4*>b<,zftmi. o* A 

itVtft^ TXm^zX i)SiOC!21 (CffM^ftft 

iimif 2 4 <oj&a5c? i $ ft* at* . ^i nnmmm 

■fh^bifX^h. 
[0057] 4fc. CO^C x H y F 2 

[0058] M2cr>mi>mM<<Zi5l1r&y°v*:XJfXtpcr> 
yfrXufi-tfyfi'Xli, m 1 <?>mffiBmcr>?'Ta-<cXti 
x tf<7) 7 /M-u * — #yfiX tCit^T H £ ^ < ^/Ct'^ 
ft. tt*>*>, CHF 3 W:fCitCH 2 F 2 ^l.ffl 
irvci^fcfcft*:, CF, fixtzRz.XCHF 3 fixim 

[00 5 9] yu^fix^z^t-ixhw 
b. 03 ( b ) Iz^t J: 5 ffig&ift 2 

4 oWM^BriBtiSll^K^ & -r-' Wfttt ft . 
[0060] 14(i. Ta-tX^XCO^ftsfii^M-ri. 

co^^sssit (%) m&fficDMMcvnm. c > 

fctf5WfiRt^LT*5 0, CO#X<0ijS«Jt#2. 5~8 

[oo6i]», 312 3cr>mtmmz&^xi&, mm 

5 i OCI2 H-ittftXyf-y^'tcffl^ftroHzXtf 
2 2lC*ht*x •/^-Xi?"{Cfflt >i.7*o-fe^^Xi: S i O 

c m 2 1 h x y ^- >• yizm ^ * 7-u -t x fix b & 

m%?>lkXL x^. 
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